O objetivo do estudo foi estimar a cobertura vacinal contra a influenza em idosos e identificar

Introduction
Influenza is a viral respiratory disease that can cause small outbreaks and severe epidemics or pandemics. Worldwide, an estimated 600 million persons per year present an episode of influenza. Spread of the disease leads to infectious processes with major morbidity and mortality, especially in groups with increased biological and/or socioenvironmental vulnerability, like the elderly and individuals with underlying chronic conditions like heart disease and diabetes 1 . In Brazil, approximately 22 thousand persons from all age brackets die per year due to influenza in epidemic periods. The hospitalization rate from influenza and pneumonia is 6.7 per 1,000 inhabitants, increasing to 12.5 in the more elderly population 2 .
Vaccination is one of the principal means of prevention, contributing to the reduction of influenza-attributable mortality in the elderly 3 and indirectly decreasing hospitalizations and expenditures on drugs for secondary infections, thereby generating better results in overall health care and primary care indicators 4, 5 . The Brazilian Ministry of Health has conducted nationwide influenza vaccination campaigns since 1999, with the current target of vaccinating at least 80% of the elderly and regularizing their vaccination status to deal with situations of immunological vulnerability. However, vaccination coverage (the percentage of municipalities that reach the 80% vaccination target) still varies widely, despite the known benefits, free vaccination, and the increasing number of doses applied each year in Brazil: in 2008 only 37.6% of the country's municipalities (2,092 of 5,564) vaccinated 80% or more of their elderly residents 5, 6, 7 .
São Paulo was the first municipality to conduct the 1 st influenza vaccination campaign for persons 60 years or older, in 1998. The city reached 70% coverage that year, decreasing in subsequent years (57.1% in 1999, 58. Several studies have shown a significant relationship between age, physical exercise, and comorbidities and influenza vaccine uptake 9, 10, 11, 12, 13, 14 . However, given the variation in vaccination coverage between regions of Brazil, during each vaccination period studies on factors associated with vaccine uptake have become important tools for guiding interventions to expand coverage and improve protection for this population. The current study thus aimed to evaluate influenza vaccination coverage and investigates factors associated with vaccination in non-institutionalized elderly in the municipality of São Paulo.
Methods
A cross-sectional population-based epidemiological study was performed. 
Population and sample
This was a cross-sectional population-based epidemiological study. Participants were selected by stratified sampling, representative of the non-institutionalized elderly (≥ 60 years) living in the city of São Paulo. The data were originally collected for the second wave of the SABE study, which began in 2000 under the auspices of the Pan-American Health Organization. The original sample included random selection of 72 census tracts (out of a total de 263 included in the Brazilian National Household Sample Survey conducted by the Brazilian Institute of Geography and statistics -IBGE in 1995) as the primary sampling units. Households were the survey's secondary sampling units; they were also randomly selected, and all individuals 60 years or older living in these households were invited to participate, totaling 2,145 participants. Each questionnaire was assigned a sampling weight, calculated as the inverse of the sample fraction in each census tract.
The 2006 sample consisted of individuals originally included in the 2000 wave that survived, were located, and agreed to participate again. The sample also received an additional new cohort of 298 elderly 60 to 64 years of age to replace the aging in the study's population base and maintain its representativeness for the entire age range (60 years or older). Of the 2,143 participants in 2000, 1,115 elderly were interviewed again in 2006. Sampling losses were due to 649 deaths, 178 refusals, 139 elderly that were not located, 51 who had moved to other municipalities, and 11 who had been institutionalized in the interim. Considering the participants that remained in the cohort and the elderly that entered the 2006 wave, a total of 1,413 elderly were interviewed. The sampling weights assigned in 2000 were recalculated to guarantee the representativeness of the 2006 sample in relation to the population 60 years or older living in the city of São Paulo. The sampling technique used in the SABE study has been described in full detail elsewhere 16 .
Variables
All participants were interviewed in their own homes by health professionals specifically trained to apply a comprehensive questionnaire on socio-demographic and behavioral characteristics, lifestyle, quality of life, use of health services, and clinical information, in addition to applying some physical tests. Details on the methodology and questionnaire are available at http://www.fsp.usp.br/sabe/.
The dependent variable was the direct response to the question on whether the subject had received the influenza vaccine in 2006. Individuals not vaccinated in 2006 were also asked about the reason.
To evaluate factors associated with influenza vaccination in the elderly, the independent variables were: demographics [sex (male, female), nationality (Brazilian, foreign), age (60-69 years, 70-79, 80 or older), marital status (with or without spouse), living alone (yes versus no), skin color (white, brown, black, other)], socioeconomic [schooling (fewer than 4 years of formal education, 4 to 7, 8 or more) current work (yes versus no)], behavioral conditions [alcohol consumption, smoking], health conditions [self-rated health, number of self-reported chronic diseases (hypertension, diabetes, chronic pulmonary disease, heart disease, musculoskeletal disease), falls in previous year, depression, and bedridden status], and use of and access to health services (health care in previous year, place of care, and hospitalization in previous year).
Ethical aspects
The second wave of the SABE study (2006) 
Statistical analysis
Crude associations were analyzed using the Rao-Scott chi-square test, which tests the significance of the association in double-entry tables, adjusting for the sampling design, which is recommended in studies with complex samples. Evaluation of multiple variables used prevalence ratios as the measure of association between the variables, as estimated by Poisson regression. Inclusion of variables in the multivariate model followed criteria of pertinence to the statistical analysis (significant association). Data analysis used Stata 12.0 2011 (StataCorp LP, College Station, USA), survey module, which allows incorporating aspects pertaining to the complex sample design: non-proportional stratification of the primary and secondary sampling units, cluster selection, and weighting. The weighting factor was defined as the inverse of the sample fraction and adjusted in order for the sample not to present distortions in the distribution by age group and sex.
Results
A total of 1,413 elderly were interviewed, of which 14 were excluded because they did not know (eight) or did not answer (six) whether they had been vaccinated for influenza. The final sample thus consisted of 1,399 individuals, representing 1,017,588 elderly in the municipality of São Paulo.
Vaccination coverage was 73.8%. Of the nonvaccinated elderly, 68.2% could not or did not state the reason for their non-adherence. The principal argument by those who answered this question was that they did not believe in the vaccine (8.3%). Table 1 shows the distribution of demographic and socioeconomic variables according to influenza vaccine uptake in the elderly in 2006. Only two variables in this section (age and current work status) were associated with influenza vaccination. Vaccination rate was lower in the younger elderly (p < 0.001). Some 80% of the elderly 70 years or older were vaccinated, while the proportion was less than 70% among elderly 60-69 years of age. Vaccination rate was also lower among elderly that were working during the data collection period: 68.3% compared to 75.6% among those not working (p = 0.037). Table 2 shows the relationship between behavioral characteristics and vaccine uptake. There were proportionally more vaccinated individuals among the elderly that reported never having smoked. Table 3 shows self-reported health conditions according to influenza vaccine uptake. Elderly that reported chronic diseases showed higher vaccine uptake (p = 0.002). Table 4 presents the analysis of unadjusted associations between vaccine uptake and use of and access to health services by the elderly. There were proportionally more vaccinated individuals among the elderly that had used health services in the previous year. However, hospitalization in the previous year was statistically associated with a lower vaccination rate. Higher vaccine uptake was also observed in study participants that received care under the Brazilian Unified National Health System (SUS) when compared to elderly that used private health services. spectively, compared to those 60-69 years of age.
The model also showed a higher proportion of vaccinated individuals in elderly that reported one or more chronic diseases, with health care in the previous year, and with no hospitalization in the previous year.
Discussion
The influenza vaccination rate in the sample of elderly (73.8%) is consistent with the estimate by the São Paulo Municipal Health Secretariat (SMS-SP), whose records show that 79% of persons 60 years or older residing in the city were vaccinated in 2006 8 . Despite the slight difference in the estimates, both indicate that the target set by the Brazilian Ministry of Health (> 70%) was reached 17 . The difference may be partly due to the way the estimates were calculated. The current study recorded self-reported data in a representative sample of the elderly, while the estimate by the SMS-SP was based on administrative data on the amounts of doses distributed and actually applied. The vaccination scheme consisted of the application of one dose per person 60 years or older, regardless of whether they were institutionalized (in nursing homes or similar assistedliving facilities) or community-dwelling 18 . This may also have influenced the difference between the estimates, since the current study only included non-institutionalized elderly (60 years or older).
Among the unvaccinated elderly, a high proportion did or could not answer the question about the reasons for their non-adherence. The most frequently cited reasons were analogous to those reported in other studies in Brazil 12, 19 and elsewhere, e.g., the United Kingdom 20 and Italy 21 .
Negative perception of influenza vaccination, such as the belief that the vaccine itself could cause flu, was one reason cited for non-adherence. This belief was more common among the unvaccinated 12, 22 . Dip & Cabrera 9 also studied the reasons for non-adherence to vaccination by the elderly and found that 83.2% of unvaccinated elderly expressed the wish not to be vaccinated, on grounds of fear of adverse events and distrust concerning the vaccine's efficacy.
Vaccination coverage was significantly lower among the younger elderly (60 to 69 years) than in the others (70 to 79 and 80 years or older). Other studies in Brazil have reported similar findings 9, 10, 11, 12, 13 , as have studies in other countries 23, 24, 25 . Previous studies attempted to associate this observation with better self-rated health in younger elderly 20, 26 . Lower vaccination coverage has been reported in younger elderly since the early years of the influenza vaccination campaign in various countries, confirming that the likelihood of being vaccinated increases with age 27, 28, 29 . Studies disagree on the association between vaccination and number of chronic diseases 9, 10, 11, 12, 13, 30 . Contrary to the current study's results, other studies have failed to find an association between influenza vaccination and hypertension, diabetes, chronic lung disease, or cardiovascular disease 9 , or with the total number of chronic diseases 13 . However, corroborating our results, studies in the United Kingdom 31 and United States 32 found that elderly with one or more chronic diseases presented higher vaccination rates. In addition, studies in South Korea 24 and Sweden 27 as well as multicenter studies in European countries 33, 34 observed that elderly with comorbidities were more likely to have been vaccinated, significantly increasing the influenza vaccination rates. Studies in Brazil found an association between influenza vaccination and self-reported chronic diseases 10, 11, 12 like hypertension and diabetes.
One possible explanation for this association is that hypertension and diabetes are highly prevalent in the elderly and possibly lead them to seek health care services more often to control these diseases, for physician consultations, and to receive medicines. Individuals with chronic diseases may thus have more access to information on vaccination campaigns for the elderly and are more prone to come for vaccination. According to the literature, influenza vaccine uptake in the elderly is related to recommendation by health care professionals and ease of access to health services 10, 30, 31, 34, 35 . In Spain, Jiménes-García et al. 36 identified higher influenza vaccination rates in elderly with chronic obstructive pulmonary disease who had consulted a physician in the previous year, due to the greater odds of receiving recommendations to be vaccinated. In Brazil, Araújo et al. 4 found that elderly with comorbidities (hypertension and diabetes) attended health services more often and received more orientation from primary care professionals, especially nurses, hence leading to greater vaccine uptake.
A study in São Paulo State 30 , showed a higher vaccination rate among elderly with self-reported chronic diseases (hypertension, diabetes, and chronic lung disease) and living in municipalities with smaller populations. According to the authors, in these municipalities the elderly depend more on the Brazilian Unified National Health System (SUS), especially for receiving medicines. Thus, elderly with chronic diseases enjoy closer ties to primary care units (UBS) or family health units (USF). Therefore, they are also more likely to receive recommendations from health professionals on vaccination. However, the current study found no association between vaccination coverage and place of last health appointment or between care received in the public versus private sector.
A higher influenza vaccination rate was found in elderly that had received health care in the year prior to answering the questionnaire. Other studies in Brazil have shown similar findings 9, 13 . Presumably, individuals that are more concerned about their health or that have more access to information are more likely to seek professional care and other resources such as vaccines. Likewise, older people with closer ties to health services would have greater odds of obtaining more information and encouragement for vaccination 12 . The literature reports that attendance at health care services favors adherence to influenza vaccination 23 and that vaccination is associated with existence of a reference physician 37 or the vaccine's recommendation by a health care professional 31 and trust in the health services, respectively 38 . Vaccine uptake is encouraged by contact between the elderly and health professionals: several physician consultations or a consultation in the previous year, being examined by a health professional, and attending health services regularly 13, 22, 25, 39 .
Other authors have confirmed that recommendation of the vaccine by physicians and nurses is an important factor in promoting adherence 20, 21 . Burns et al. 40 found that vaccine uptake was higher in individuals that had received orientation from physicians and nurses, including the vaccine's importance and possible adverse events.
In relation to hospitalization in the year prior to answering the questionnaire, various studies have signaled that hospitalization could be an opportunity for applying influenza and pneumococcal vaccination, in addition to patients receiving medical recommendations on the vaccines' benefits for the prevention of severe influenza, pneumonia, exacerbation of chronic conditions, and death 37, 41, 42 . Although hospitalization represents another form of interaction with health services, a negative association was observed with vaccination, corroborating findings reported in the literature 12 . This relationship is consistent with the hypothesis that non-adherence is higher among both individuals that believe they can do without the vaccine and those who fear they are too weak to receive it 3 . Some hospitalizations of the elderly are also due to pneumonia and other complications of respiratory infections 41, 42 . Still, the relationship between hospitalization and influenza vaccine uptake has not been confirmed by various studies conducted in Brazil 9, 10, 11, 13, 30 .
The current study's principal limitation is that it was based exclusively on self-reported information from the elderly concerning their influenza vaccination status. Participants were asked whether they had been vaccinated in 2006, but this information was not checked against their vaccination cards or other medical and administrative records. This strategy is not free of recall bias; however, the question on vaccination was asked for the same reference year, and previous studies have provided favorable evaluation of the elderly's self-reported information on vaccination 43, 44 . Since the study followed a probabilistic sampling plan, the results can be considered representative of community-dwelling elderly in the city of São Paulo. However, the study's findings cannot be extrapolated to other cities, institutionalized elderly, or other target vaccines for the same age group.
Conclusions
The study found that influenza vaccination coverage among elderly in the city of São Paulo in 2006 reached the Brazilian Ministry of Health's target for that year, and that the belief that the vaccine was not effective or necessary was the most frequently cited reason for non-adherence. Based on the findings, the lack of statistical association between adherence and socioeconomic variables shows that there are no inequalities in access to the influenza vaccine in the city of São Paulo. The increase in vaccination rates with increasing age and number of chronic diseases also indicates the adequacy of services for groups at greatest risk, but these results show that health services still have greater case-resolution capacity for the inclusion and treatment of higher-risk patients or groups.
Thus, planning of new campaigns should focus on developing strategies to include younger and healthier elderly. Previous studies had already found higher vaccine uptake among elderly with greater interaction with health services and among users of the public health system. For the health system, this observation implies the need to continue publicizing the advantages of influenza vaccination for the elderly. Equally important is the search for means of communication with elderly individuals who for some reason have not used health services recently, in order to encourage their adherence to the National Immunization Program.
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